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Claim 2: Problem-Solving 

“Students can solve a range of 
complex, well-posed problems in pure 
and applied mathematics, making 
productive use of knowledge and 
problem-solving strategies.”  
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Smarter Balanced Cognitive Rigor Matrix 



Rationale for Claim 2 

• Assessment items and tasks focused on Claim 2 
include problems in pure mathematics and 
problems set in context.  

• Problems are presented as items and tasks that are 
well-posed (that is, problem formulation is not 
necessary) and for which a solution path is not 
immediately obvious.   

• These problems require students to construct their 
own solution pathway rather than follow a 
provided one. Such problems will therefore be less 
structured than items and tasks presented under 
Claim 1. Students will need to select appropriate 
conceptual and physical tools to use.  



Targets for Claim 2 

Target A: Apply mathematics to solve well-posed problems in pure 
mathematics and arising in everyday life, society, and the 
workplace. (DOK 2, 3) 

Target B: Select and use appropriate tools strategically. (DOK 1, 2) 

Target C: Interpret results in the context of a situation. (DOK 2) 

Target D: Identify important quantities in a practical situation and 
map their relationships (e.g., using diagrams, two-way tables, 
graphs, flowcharts, or formulas). (DOK 1, 2, 3) 
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Essential Properties of Claim 2 Items/Tasks 

• For the computer-adaptive (CAT) portion of the 
summative assessment, Claim 2 will be assessed using 
a combination of : 
– multiple choice, single correct response; multiple choice, 

multiple correct response; matching tables; 
equation/numeric; graphing; and fill-in table items/tasks that 
focus on making sense of problems and using perseverance 
in solving them. 

• To preserve the focus and coherence of the standards 
as a whole, Claim 2 items/tasks must draw clearly on 
knowledge and skills articulated in the progression of 
standards up to and including that grade. 



Essential Properties of Claim 2 Items/Tasks 

• Each of the targets should not lead to a 
separate item/task 

 

• Items and tasks should provide evidence for 
several of the assessment targets defined for 
Claim 2.  

 

• It is in using content from different areas, 
including work studied in earlier grades, that 
students demonstrate their problem-solving 
proficiency.  

 



Mathematical Practices  

• The evidence required of students to satisfy Claim 2 
centers around specific statements of the 
mathematical practices (MP) contained in the 
CCSSM. Though not exclusive, MP1, MP5, MP7, and 
MP8 are particularly relevant for Claim 2 items. 

 

 



MP1: Make sense of problems and persevere in solving them.  

Mathematically proficient students: 
• explain to themselves the meaning of a problem and look for entry points to its 

solution. 
• analyze givens, constraints, relationships, and goals 
• make conjectures about the form and meaning of the solution attempt. 
• plan a solution pathway rather than simply jumping into a solution. 
• consider analogous problems and try special cases and simpler forms of insight 

into the solutions. 
• monitor and evaluate their progress and change course if necessary. 
• transform algebraic expressions or change the viewing window on their 

graphing calculator to get information. 
• explain correspondences between equations, verbal descriptions, tables, and 

graphs. 
• draw diagrams of important features and relationships, graph data, and search 

for regularity or trends. 
• use concrete objects or pictures to help conceptualize and solve a problem. 
• check their answers to problems using a different method. 
• ask themselves, “Does this make sense?” 
• understand the approaches of others in solving complex problems and identify 

correspondences between approaches. 



MP5: Use appropriate tools strategically. 

Mathematically proficient students: 

• consider available tools when solving a mathematical 
problem. (Tools might include pencil and paper, 
concrete models, a ruler, a protractor, a calculator, a 
spreadsheet, a computer algebra system, a statistical 
package, or dynamic geometry software.) 

• are sufficiently familiar with tools appropriate for their 
grade or course to make sound decisions about when 
each of these tools might be helpful, recognizing both 
the insight to be gained and their limitations. 

• detect possible errors by using estimations and other 
mathematical knowledge.  



MP7: Look for and make use of structure. 

Mathematically proficient students: 

• look closely to discern a pattern or structure.  

• Young students might notice that three and seven more is the same 
amount as seven and three more or they may sort a collection of 
shapes according to how many sides the shapes have.  

• Later, students will see 7 x 8 equals the well-remembered                 
7 x 5 + 7 x 3, in preparation for the distributive property.  

• In the expression x2 + 9x + 14, older students can see the 14 as 2 x 7 
and the 9 as 2 + 7. They recognize the significance of an existing line 
in a geometric figure and can use the strategy of drawing an 
auxiliary line for solving problems. 

• step back for an overview and can shift perspective. 

• see complicated things, such as some algebraic expressions, as 
single objects or composed of several objects.  



MP8: Look for and express regularity in repeated reasoning. 

Mathematically proficient students: 

• notice if calculations are repeated. 

• look for both general methods and shortcuts. 

• Upper elementary students might notice when dividing 25 by 11 
that they are repeating the same calculations and conclude they 
have a repeated decimal.  

• Middle school students might abstract the equation (y-2)/(x-1)=3 
by paying attention to the calculation of slope as they repeatedly 
check whether the points are on the line through (1, 2) with a 
slope 3. 

• maintain oversight of the process of solving a problem, while 
attending to the details. 

• continually evaluate the reasonableness of intermediate results. 



Claim 1 Targets versus Claims 2, 3 and 4 Targets 

 

• Claim 1 targets are grade specific. 

• For Claims 2,3 and 4 the same targets are 

included across all grades  



Distinguishing Between Claims 2 and 4 

• In early grades when equations are still new to 
students, an important distinction between 
Claim 2 and Claim 4 is requiring a model that 
would lead to a problem's solution. 

• In Claim 2 problems are well posed, while in 
Claim 4 they may have extraneous or missing 
information. 

• In Claim 2, measurements of objects or figures 
can be accurately determined. In Claim 4, 
modeling is used to make approximations. 

 



The Mathematics Assessment 
Sample Claim 2 Items 
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Task Model 1: Target A 
Apply mathematics to solve well-posed problems in pure 
mathematics and arising in everyday life, society, and the 
workplace.  

 

Under claim 2, the problems should be completely formulated, 
and students should be asked to find a solution path from among 
their readily available tools.   

 

• Mathematical information is presented in a table or graph or 
extracted from a context. 
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Grade 4 Example of Task Model 1/Target A  
 

Tina and Marco play a number game. Tina gives Marco a 
number and he does three computations. 

• He multiplies the number by 2. 

• He adds 7 to the answer. 

• Then, he subtracts 2 from that answer. 

What number should Tina give Marco so that the final 
answer is 37? 

 

Exemplar: 16 

Rubric: (1 point) The student enters the correct number. 
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Grade 8 Example Item for Task Model 1/Target A 
 •
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Example High School Item for Task Model 1/Target A  
 

 
 
 

•
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Select and use appropriate tools strategically. (DOK 1, 2) 

 

Tasks used to assess this target should allow students to 
find and choose tools; for example using a protractor in 
physical space.  

• Mathematical information is presented in a table or 
graph or extracted from a context.  

• The student is asked to solve a problem that requires 
strategic use of tools or formulas. 
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Task Model 2: Target B 



Example Grade 5 Item for Task Model 2/Target B  
 

Exemplar: 120 

Rubric: (1 point) Student enters the correct number. 
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Grade 8 Example Item for Task Model 2/Target B  
 



Task Model 3: Target C 
 Interpret results in the context of a situation. (DOK 2) 

 
Tasks used to assess this target should ask students to link their 
answer(s) back to the problem’s context. In early grades, this 
might include a judgment by the student of whether to express 
an answer to a division problem using a remainder or not based 
on the problem’s context. In later grades, this might include a 
rationalization for the domain of a function being limited to 
positive integers based on a problem’s context (e.g., 
understanding that the number of buses required for a given 
situation cannot be 32½, or that the negative values for the 
independent variable in a quadratic function modeling a 
basketball shot have no meaning in this context). 
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Grade 5 Example of Task Model 3/Target C  
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Grade 7 Example Item for Task Model 3/Target C 

Key:  FTT 



Identify important quantities in a practical situation 
and map their relationships (e.g., using diagrams, 
two-way tables, graphs, flowcharts, or formulas). 
(DOK 1, 2, 3) 

 

For Claim 2 tasks, this may be a separate target of 
assessment explicitly asking students to use one or 
more potential mappings to understand the 
relationship between quantities. In some cases, item 
stems might suggest ways of mapping relationships to 
scaffold a problem for Claim 2 evidence. 
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Task Model 4: Target D 
 



Example Grade 4 Item for Task Model 4/Target D  
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Example Grade 7 Item for Task Model 4/Target D  
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High School Item for Task Model 4/Target D  
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Item Quality Criteria 

1a. Does the item provide evidence to support the intended claim? Does the item 

closely align to the claim, target and primary Common Core standard (including 

cluster level)?  

1b. Is this the most appropriate item type to gather evidence to support the target and 

standard?  

1c. Is the item mathematically correct, including its use of precise mathematical 

language?  

1d. Is the item worth asking?  

1e. Does the item appear to be accessible to all students? If not, could the item be 

revised to be made more accessible and still measure the target and standard?  

1f. Do the answer choices or rubrics capture the essence of the target and standard?  

1g. Is the item/task developmentally appropriate?  



 
 
 

Accessibility and Accommodations 
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• Math is a visual discipline and Claim 2 items can 

become very reading intensive. Item writers should be 

cognizant of the needs of students with reading 

difficulties, English learners, and students with visual 

impairments.  

• Avoid vocabulary that is likely to be unfamiliar to many 

students. 

• Avoid complex grammatical syntax (refer to the ideas in 

the language complexity training).  

• Use graphics only when necessary and keep graphics 

simple and straightforward. 

 

Accessibility and Accommodations 

Considerations for Claim 2 



Questions  



Reflect on Guiding Questions 

• What do educators need to do to support 
student learning? 

 

• What do educators need to do to ensure that 
students are prepared for the Smarter 
Balanced assessments? 


